Oriented fine structures of high speed melt spun PET filaments obtained at 1000-9000m/min were investigated by Wide-angle X-ray analysis. WAXS pattern for the filaments spun at 4000m/min shows diffuse reflection on the equator which suggests that the polymer is in an amorphous state, in spite of considerable degree of molecular orientation.
Oriented fine structures of high speed melt spun PET filaments obtained at 1000-9000m/min were investigated by Wide-angle X-ray analysis. WAXS pattern for the filaments spun at 4000m/min shows diffuse reflection on the equator which suggests that the polymer is in an amorphous state, in spite of considerable degree of molecular orientation.
In other words, this might be called an "oriented mesophase" . The amount of three phases in the filament; crystalline phase, oriented mesophase and amorphous phase, was estimated through the X-ray intensity separation procedures. In the range of take-up velocity from 1000 to 4000m/min, the amount of oriented mesophase increases remarkably and shows the maximum at 4000m/min.
The orientation induced crystallization starts from 5000m/min.
The amount of the oriented mesophase decreases as the crystallization proceeds, whereas the sum of the amount of crystalline phase and oriented mesophase increases continuously from 1000 to 7000m/min. These results suggest that oriented molecules in the meso phase selectively aggregate and then initiate the nucleation of crystals.
Resolution of the azimuthal intensity curves into the crystalline and the oriented mesophase components yield the higher crystalline orientation factors than those obtained without resolving procedures. The crystalline orientation factor increases with increasing take-up velocity from 5000 to 8000m/min. It is known that c-axes of PET crystals in the drawn fibers are not aligned exactly parallel to the fiber axis, but they are all tilted with about the same amount and in the same direction with respect to the fiber axis. For the high speed spun PET filaments, the tilt angle decreases and the degree of preferential molecular orientation toward the tilt direction becomes higher with increasing take-up velocity .
(Received January 10, 1984) Table 1 Spinning conditions for high speed melt spinning of PET.
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T-179 Figure 2 . Table 3 Effect of the diffraction from oriented mesophase on azimuthal width at half peak height for three (hkO) reflections and for orientation factors. Numbers in the parentheses are obtained without a consideration of oriented mesophase. 
